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The low f i e l d  co r rec t ion  (LFC) c o i l  cur ren t  readback system tends t o  be 

erratic. The LFC, both hor izonta l  and vertical, are checked pe r iod ica l ly  

using a computer program. 

t r o l  LFC cu r ren t  between 0 and 2A f o r  a se l ec t ed  c o i l .  The program compares 

t h e  command and readback cur ren ts  and p r i n t s  out t h e  devia t ion  from t h e  mean 

value. J u s t  p r i o r  t o  the  September 1978 shutdown the  196 LFC (dipole) cu r ren t s  

were scanned and t y p i c a l  deviations from t h e  mean w e r e  g rea t e r  than 30 counts 

(0.5 ma/count) . 
examined t o  determine t h e  cause of t h e  e r r o r  build-up. 

This program uses approximately 10 s t e p s  t o  con- 

During t h e  shutdown t h e  system w a s  r eca l ib ra t ed  and thoroughly 

The LFC is  bas i ca l ly  a DATACON I system con t ro l l i ng  cur ren t  regula tors .  

Figure 1 i s  a s impl i f ied  block diagram of t h e  d ipole  LFC system. 

t e m  i nves t iga t ion  w a s  s p l i t  i n t o  two bas i c  areas: 

(b) Readback. 

The LFC sys- 
1'- (a) Command/Control and 

A. Command/Control 

1. D/A Conversion 

A manual DATACON con t ro l  head w a s  used t o  send cur ren t  con t ro l  informa- 

t i o n  t o  t h e  10 b i t  D/A converter. 

command value and re ference  vol tage  output.  

developed a s l i g h t  DC o f f s e t  a t  0 (4 3 o r  4 mV), but  tracked very w e l l  ( l e s s  

than lOmV error--0 - lOV). The p o l a r i t y  reversing command and readback came 

through every t i m e .  

There w a s  good t racking  accuracy between 

Most of t h e  D/A converters had 
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2. Regulator 

The cur ren t  regula tors  using shunt vo l tage  readback, tracked t h e  re f -  

erence command vol tage  very w e l l  with less than a 0.2% e r r o r .  

B. Readback 

Most of t h e  e r r o r s  are i n  t h e  readback por t ion  of t h e  DATACON I system. 

The major c u l p r i t  i s  a mechanical problem involving t h e  readback board/con- 

nector.  There a l s o  i s  a noisebuild-up problem i n  readback concept. 

1. Board/Connector 

The readback boards are fab r i ca t ed  using a 98-circuit  card edge con- 

nector.  

a. 

This r e s u l t s  i n  many of t h e  connections being made a t  t h e  edge of 

PC layout of c i r c u i t  lands f o r  connectors used are too narrow a 

width. 

t h e  lands. 

a l l  connections are made. 

The card must be posit ioned p e r f e c t l y  a t  i n s e r t i o n  t o  make sure 

b. High i n s e r t i o n  fo rce  required t o  mate t h e  s i n g l e  98-pin connector 

r e s u l t s  i n  cracking mating connectors. 

mated, i t  w i l l  slowly creep out.  

I n  addi t ion ,  i f  t h e  board i s  not f u l l y  

c. The board i s  not p la ted  and t h i s  r e s u l t s  i n  electrical no i se  build- 

up due t o  corrosion a t  t h e  connector i n t e r f a c e ,  

2. Conceptual Problem 

Figure 2 i l l u s t r a t e s  t h e  conceptual problem i n  t h e  present  LFC system; 

i.e., t h e  s i g n a l  conditioning ampl i f ie r  (gain of 5 opera t iona l  ampl i f ie rs )  

follows t h e  FET switching ladder amplifing t h e  noise  cont r ibu t ion  of t h e  ladder 

and connector no i se  noted i n  l c  above. The s i g n a l  conditioning ampl i f ica t ion  

should take  p lace  before t h e  FET switching ladder ( a t  t h e  r egu la to r  shunt) t o  

improve t h e  s i g n a l  t o  noise  (S/N) r a t i o  of t h e  input  t o  the  A/D converter.  

The da ta  input  t o  t h e  FET ladder  should be amplified t o  t h e  maximum value 

t h a t  can be accepted by t h e  FET switch then a t tenuated  a f t e r  t h e  switch 

ladder.  

C. Conclusions and Recommendations 

The present  LFC system (DATACON I) is  adequate f o r  t h e  job  i f  two condi- 

t i o n s  are m e t ;  i.e., 1. A two week minimum shutdown approximately every s i x  

months t o  allow r e p a i r  and r e c a l i b r a t i o n  of t he  LFC subsystem, and 2. Ignore 

t h e  0 t o  100 mA range of t h e  readback due t o  system noise.  

discrepency between command cur ren t  and readback cur ren t  develops, t h e  LFC 

w i l l  follow t h e  command cur ren t  very accura te ly  and t h e  command cur ren t  t r u s t -  

ed while ignoring t h e  readback. 

I n  addi t ion ,  i f  a 
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The most des i r ab le  so lu t ion  would be t o  connect t h e  LFC t o  DATACON 11. 

Since DATACON I i s  obsole te  (LFC t h e  only remaining system using i t )  t he re  

are no r e a d i l y  ava i l ab le  spares.  

ava i l ab le  as spares,  requi r ing  a l l  boards removed from t h e  system t o  be  re- 

paired immediately. DATACON I1 is  a standardized system and replacement 

cards,  card buckets, power suppl ies ,  etc. are stocked a t  t h e  AGS. However, 

a very coarse estimate of $100K t o  $150K and approximately s i x  month build- 

ing,  i n s t a l l a t i o n  and debugging t i m e  would be required t o  convert t h e  e n t i r e  
LFC t o  DATACON 11. 

* 
A t  present t he re  i s  one board of each type 





i ." 

.......... ____ 

...... . _.. ...... g j -: 

...... :... ... ..... : '.' /. . I .%.. ~" .... ."... 


